Detection and application of circular (concatemeric) DNA as an indicator of koi herpesvirus infection.
Herpesviruses form a long continuous DNA molecule, or head-to-tail concatemer, as a replicating intermediate in the host. In this study, we developed a DNA-specific PCR assay for detecting the infection stage of koi herpesvirus (KHV) based on the presence of this 'endless' DNA. The 295 kbp double-stranded DNA KHV genome consists of a 251 kbp unique long region and two 22 kbp direct repeats (DRL and DRR) at each genome terminus. We designed a new primer set (DR primer set) based on the DR region spanning the presumed circular or concatemeric junction. Using the DR primer set, a PCR product was obtained from KHV-infected common carp brain (CCB) cells, but not from the virus-infected cell culture supernatant, implying that the PCR assay could detect intracellular virus in the host. The synthesis of a presumptive circular or concatemeric genome in virus-infected CCB cells was examined in a time-course experiment together with viral mRNA of the terminase gene, copy numbers of the viral genome, and infectious viral titer. The mRNA was first detected in the cells at 6 h post-inoculation (hpi), and the copy number of viral genome in the cells started to increase at 12 hpi. Subsequently, circular or concatemeric DNA was detected in the cells at 18 hpi, and progeny virus was detected in the cell culture supernatant at 24 hpi. These findings suggest that detection of the circular or concatemeric KHV genome with the developed PCR method can be used to determine the stage of KHV infection.